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Abstract
This paper visualizes the solutions for the futuristic green buildings. The implementation of techno-
green management and architecture in constructions will lead to sustainable green homes. In India, 
buildings account for 30-40 percent of energy use, known to be energy guzzlers. The current 
conventional residential structures pose impending threat to our mother nature. The idea of green 
building promotes use of renewable energy, reused and recyclable products, focus on efficient use of 
water by rain water harvesting program envelope and grey water treatment, improving occupational 
health and comfort through HVAC systems. Green Buildings have major potential areas to be tapped 
through appropriate usage in the design of the building by means of high thermal insulations using 
insulites, solar shading and VIM technology. Terrace gardening uses atrium evaporative vegetations 
and green buffer spaces enhancing esthetic value of building promoting green standards.  The use of 
building integrated photovoltaics and 3-D solar cells can meet the energy requirements of inhabitants 
in any possible circumstances. Minimization of energy using solar updraft core solves night and low 
illumination tribulations whereas optofluid switch and fiber optic illuminator with prismatic skylights 
provides solution for day-lighting. This paper also signifies the new efficient use of technology and 
design for natural ventilation and better indoor air quality (IAQ) by ground coupled heat exchanger, 
double facade ventilation buffer, venetian blind curtains and extensive usage of CO2 sensors. Waste 
disposal is an important element of consideration and is figured out by using trisorter recycling system. 
Adequate spacing of vehicular traffic and parking in apartments by hydraulic elevation using waste 
water and underground rooms is need of the future settlements. All this solutions integrated with 
automatic field control panel will achieve the goal for better living satisfying green protocol.
Keyword: illuminator, energy guzzlers, optofluid switch, trisorter, 3-D solar cells
I. INTRODUCTION
A Green Building is one that is environmentally responsible, profitable and a healthy place to live and 
work. Green Building ensures that waste is minimized at every stage during the construction and 
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operation of building, resulting in low cost .Green Building applies to both existing and new construction 
from simple spaces to large development projects. 
It maximizes the use of efficient building materials and construction practices; optimizes the use of 
on-site sources and sinks by bio-climatic architectural practices; uses minimum energy to power itself; 
uses efficient equipment to meet its daily consumer consumption; maximizes the use of renewable 
sources of energy; uses efficient waste and water management practices; and provides comfortable and 
hygienic indoor working conditions [10]. They critically evaluate the impacts of each design decision on 
the environment and arrive at viable design solutions to minimize the negative impacts and enhance the 
positive Impacts on the environment. In sum, the following aspects of the building design are looked into 
in an integrated way in a green building:
A. Effective use of existing landscapes.
B. Use of energy efficient and eco-friendly equipment.
C. Use of recycled and environmental friendly building materials.
D. Optimum quality of indoor air tor human safety and comfort.
E. Efficient use of water.
F. Use of non-toxic and recycled materials.
G. Use of renewable energy.
H. Effective controls and building management systems.
I. Regeneration and reuse of water.
J. Optimum use of lighting (natural and artificial) tor varying purposes.
K. Elimination of pollutants and other health hazards.
II. AIM AND SCOPE
2.1 Objective
      The aim is to get a building with 0 % energy consumption and 0% carbon emission. The Green 
building movement is advancing at a rapid pace in India. Considering the tremendous benefits that green 
building can result in several Corporate and Government agencies are considering green building by 
design.
2.2 Methodology
        A site under consideration requires critical analysis through visual studies as well as monitors and 
software to comprehend the complexities involved followed up by application of a number of systems to 
arrive at an appropriate design model. This design model is then loaded with parameters of logic, costing, 
resource availability etc and is further fine tuned to become a working model with detail application and 
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cost ramifications. Based on this an execution work plan is prepared with necessary control and systems. 
The final stage of work involves testing on site to ensure the parameters of the working model have been 
achieved.
III. EXPERIMENTAL METHODS: DESCRIPTION AND SOLUTIONS
3.1. Natural Ventilation and Sunlight:
3.1.1. Ventilation
The natural visibility and green effect lets you feel cool without any artificial resources and also helps in 
avoiding the effect of global warming. Indoor application gives bright indoor effect due to its reflectivity 
hence in the visibility. Insulated interior cool co paints add to the air conditions effectively. If building 
exist in the area where higher speed wind blow continuously/ frequently, then building should be 
designed at     such an angle that wind is directed through openings for passing across, through and 
outside of the building and to keep cool.[Fig 1.]
i. Double Facade Ventilated Buffer Zone: Doubles skin facades are attractive as a possibility to 
provide natural ventilation by opening windows to the cavity[5]. The opportunity to open 
windows for natural ventilation in office environments is linked with reduced sick building 
syndrome. A facade is generally one exterior side of a building. Naturally ventilated facade is 
known as passive “facade”. 
ii. Operable Windows: A window that may be opened and shut to accommodate ventilation 
needs, as opposed to a fixed light or fixed sash. There are two major benefits, one is the 
concept of control - that an occupant has some control over his/her environment and can be 
active participants in the indoor climate feedback loop, not simply passive recipients of 
whatever thermal conditions the building management system delivers[9].
3.1.2. Designing with the Sun
The first step in creating comfort and thermal delight in buildings is to understand the relationship 
between the climate and our need for shelter. There is an enormous variation in climates that buildings 
experience. They can be regional climates in the centre of our country or on the seashore. They can be
local climates on the sunny or the shady side of a hill or street. All will influence the way in which a 
building should be designed in relation to the sun. Poor climatic design of buildings causes many 
buildings to overheat, even in temperate or cold climates where such problems traditionally never existed. 
Passive solar buildings in which the free energy of the sun is used to power the building but not allowed 
to interfere with the comfort and economy of the building’s occupants is considered as good architecture.
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i. Prismatic Skylight: Prismatic skylights are hugely beneficial in commercial and retail 
settings, addressing maximum energy efficiency while eliminating the hot spots, glare, and 
surface fading of areas exposed to light from other day lighting systems .Differing from the 
average skylight because of the glazing, prismatic skylights contain at least one layer of 
prismatic acrylic or polycarbonate[1]. Prismatic skylight provides 83% natural light 
admittance, while still maintaining control over heat gain and loss, and providing 100% light 
diffusion across the building interior below. Prismatic Skylight allows for maximum light 
admittance, taking into account all positions of the sun.
ii. Solar Updraft Core: Solar updraft core is a type of tubular structure well made of heat 
reflective, light incidental glass. It is a multi usable central core of the building serving as the 
backbone. It consist of smaller optical illuminating tubes for lighting diffused or dark areas e.g. 
Basement and parking area. 
iii. Fibre optic Solar Lighting: Fibre optic illuminator is a device that focuses the sunlight into 
the fiber to the location where you want the light. It is designed to produce the amount and type 
of illumination desired. Solar fiber optic lighting is great for lighting your home with sunlight 
while keeping the heat out. Since the light source is remote, in this case the sun, the fiber 
transmits light but not the heat. Sunlight is collected by fibre optic illuminator. The sunlight is 
then brought into the building through the optical cables. Indoors, the sunlight flows out 
through luminaries.[2]
iv. Integrated Solar Shading:  Solar shading is any device which excludes sunshine from a 
building, like a curtain or an awning for example. Properly designed external shading can 
reduce solar heat gain from glazing by up to 85%. It is an effective complementary strategy to 
air conditioning or mechanical ventilation, providing savings in running costs as well as 
general energy savings and reduced CO2 emissions. 
v. Light Shelf: Light shelves are reflective horizontal surfaces that extend from the exterior to the 
interior of a building. They reflect sunlight onto the ceiling, which in turn reflects into the 
interior space. They can normally provide adequate daylight in the perimeter of buildings up to 
5m of window or skylight. They can prevent unwanted direct sunlight, which is a source of 
glare, from entering the space[3]. Light shelves are intended to modify daylight distribution by 
reducing the sky component and increasing reflection from the ceiling resulting in a more 
uniform daylight distribution.
3.2. Water Management:  Achieving water independence in buildings:
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Water management is simply to managing our water resources while taking into account the needs of 
present and future users. This can be done either by reducing the consumption of water (water 
conservation) by increasing the capacity of supply (rainwater harvesting), or by re-using water where we 
can (gray water treatment).
3.2.1. Water Conservation:
Water conservation becomes increasingly important as demand for water increases and shortfalls in 
supply occur. The things are conspiring to make fresh water one of the most valuable commodities in the 
twenty-first century are increasing world populations, climate change& pollution. So following steps can 
help in water conservation.
i. Flow Restrictors
ii. Low-Flow Showerheads
iii. Occupancy Detector
3.2.2. Rain water harvesting:
Harvesting rainwater can reduce our need--and demand--for water transport systems that threaten the 
health of the water cycle and our local environments. Rainwater harvesting is one strategy in the greater 
scheme of reducing domestic water use. By harvesting rainwater, we can be led to dozens of other 
practices that bring us into greater sustainability.. Even in areas with low rainfall there is an enormous 
potential for harvesting rainwater .For example, the roof a 1,000 square foot house can collect around 600 
gallons per ONE inch of rain .One of modern way of storing rain water is cistern.
3.2.3. Grey water Treatment:
Grey water (i.e., discharges from shower, hand basin, bath, laundry and kitchen) accounts for upto 75% of 
the wastewater produced in households. It contains low concentrations of organic compounds (in terms of 
chemical oxygen demand (COD)), nutrients and pathogens compared to the more highly concentrated 
black (toilet)water .Therefore, it makes sense to collect grey water, treat it separately and re-use it for 
irrigation,  washing or other non potable applications. The Grey water treatment system collects your 
water from your laundry, shower and bath[7]. The grey water is filtered through a state of the art 
progressive filtration system, and automatically diverted to your garden, returned for usage.
3.3. THERMAL INSULATION:
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The objective of thermal insulation is to maintain pleasant temperature within living room. However 
thermal bridges can contribute to poor energy performance. Thermal bridges are points in the building 
envelope that allow heat conduction to occur as heat flows through the path of least resistance. A thermal 
bridge is created when materials create a continuous path across a temperature difference, in which the 
heat flow is not interrupted by thermal insulation. A thermal bridge is created when materials create a 
continuous path across a temperature difference, in which the heat flow occurs. Thermal insulation is 
process of ending these gaps.
3.3.1. Sphere structured ceramic paint:
Sphere structured ceramic  paints are made of a co-polymer compound containing inert pigments and 
special filters uniquely formulated to re-radiate 90% of solar infrared and 85% of ultraviolet rays back 
into the atmosphere. Using this paint provides this greatly enhanced home insulation through a complex 
blend of microscopic hollow ceramic spheres. The ceramic spheres have a vacuum inside similar to mini-
thermos bottles. Their ability to reflect heat lets these products block heat loss from and heat gain into of 
your homes. The ceramic paint has unique energy savings properties that reflect heat providing a unique 
and highly effective radiant barrier. The hollow ceramic microsphere  reflect heat from sources such as 
direct sunlight or your homes heater and causes you to feel warmer in the winter and cooler in the 
summer[4]. The ceramic particles in heat reflecting paint improve your home insulation by adding a 
thermal barrier. The particles inside this ceramic paint refract, reflect and dissipate heat.
3.3.2. Vacuum insulation materials (vim):
A vacuum insulation material (VIM) is basically a homogeneous material with a closed small pore 
structure filled with vacuum with an overall thermal conductivity of less than4 mW/(mK) in the pristine 
condition. Due to its closed pore structure the VIM can be cut and adapted at the building site with no loss 
of low thermal conductivity[6]. In addition, perforating the VIM with a nail or similar would only result 
in a local heat bridge, i.e. no loss of low thermal conductivity. The traditional thermal building insulation 
materials and solutions of today have the drawback that they require rather thick building envelopes in 
order to meet the increasingly demanding thermal insulation requirements unlike VIM
3.3.3. ATTRIUM EVAPORATIVE VEGETATION & GREEN BUFFER SPACES:
Large glass-covered spaces like atria having glass roofing may produce a semi-outdoor space without 
excessively attenuate the natural lighting. However, in the hot season, the solar radiation both absorbed 
and transmitted by the glass sheet can overheat the building. Among passive cooling techniques, 
evaporative cooling seems the only one which can be adopted without unduly compromising the glass 
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roofing characteristic. Evaporative cooling or is a process that uses the effect of evaporation as a natural 
heat sink . Green buffer spaces would create a buffer effect and prevent thermal fluctuation. It does not 
only act as insulator in summer, the evaporation of soil moisture and transpiration of vegetation also 
bringing cooling effect[5] .The canopy layer can absorbs radiant energy and prevents it from reaching the 
surface of the growth media. This can effectively reduce the heat flux to space inside the building. 
3.3.4.   Super insulating vacuum glass:
The vacuum-insulated glass works with a vacuum between two panes of glass, and a low-E coating to 
prevent radiant heat from escaping. The new glass provides a vacuum space between two panes of glass. 
To keep the two sheets of glass from being drawn together by the vacuum, low thermal-conductivity 
spacers are placed in the space between the two panes which appears as dots. While the vacuum is only 
about 1/100th as strong as what is typically found in an ordinary thermos, it is still far better than standard 
double pane glass in preventing heat loss from conduction and from convection.
3.4. SOLAR EQUIPMENTS:
3.4.1. 3d Solar Cell
The revolutionary 3-dimensional silicon solar cell is designed to maximize the conversion of sunlight into 
electricity. The estimate is that it can produce 200% of the power output of conventional solar cells. This 
will reduce the investment payback period of solar panel systems by more than 40%.[13]
The key factors for this design are:
i. Wide Angle Light Collection:
ii. 3D Photovoltaic Structure:
iii. High Efficiency:
3.4.2. Solar water heaters:
In a water heating system, water runs through the collectors and then passes through a heat 
exchanger to heat the water used by building occupants.  Heat exchangers in solar water-heating systems 
resemble a pipe or pipes within a larger pipe. The pipe containing the water to be heated passes through a 
larger pipe that is flowing the fluid from the collector panel, allowing the heat of the sun to transfer into 
the water. 
3.4.3. Ground coupled heat exchanger:
A ground-coupled heat exchanger is an underground heat exchanger that can capture heat from 
and/or dissipate heat to the ground. It can take advantage of the ambient temperature of the Earth to 
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reduce or eliminate conventional air conditioning requirements. In many climates where the majority of 
humans live, they can greatly reduce the buildup of undesirable summer heat, and also help remove heat 
from the interior of the building. It uses natural convection (warm air rising) to create a vacuum to draw 
filtered passive cooling tube air through the largest diameter cooling tubes. It is an electrically powered 
heating and cooling system for interior spaces. This system utilizes the earth for both a heat source and a 
heat sink[15].Components of this system include a heat pump, a hydronic pump, a ground heat exchanger, 
polyethylene piping in the earth for the heat exchanger. 
3.5. HYDRAULI LIFT:
In Hydraulic systems, a car is connected to the top of a piston that moves up and down in a cylinder. 
Movement is controlled by a hydraulic valve. The pump forces fluid from the tank into a pipe leading to 
the cylinder. When the valve is opened, the pressurized fluid will take the path of least resistance and 
return to the fluid reservoir. But when the valve is closed, the pressurized fluid has nowhere to go except 
into the cylinder. As the fluid collects in the cylinder, it pushes the piston up, lifting the elevator car. 
3.6. SOLID WASTE MANAGEMENT- TRISORTER:
The TriSorter System is a specialized garbage chute extension that utilizes the building’s existing waste 
equipment. The system directs residents’ materials into one of three existing recycling or waste 
containers. It is designed to address the commingled recycling programs and solid waste needs in multi-
story buildings. A  TriSorter allows residents to dispose of garbage, recyclables and organics from their 
floor’s chute room using a selection panel located next to the chute door[8]. The system consists of a 
TriSorter, Compactor, garbage and recycling bin and selection panels on each residential floor. With the 
push of a button, the TriSorter directs material into its respective bin. 
IV. APPLICATION/REPLICATION OF THE CONCEPTS TO FUTURE CONSTRUCTION
1. Improved building envelope 
2. A heat recovery ventilator with heating / cooling coils, supply / exhaust fans and air 
filtration
3. A geothermal, high efficiency water-to-water heat pump to provide heating to radiant 
floors and a heat recovery ventilator
4. Plate heat exchangers
5. An injection well with regenerative turbine / pump and 3R control valve
6. Radiant heating and cooling integrated into a topping slab on the structure
7. Low velocity under floor air distribution for ventilation throughout
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8. Carbon dioxide sensors throughout the building
9. 35% vision glass that will be triple glazed with an overall glazing to be tuned to respond 
to each elevation.
10. Exterior shading devices with integrated photovoltaic panels to generate electricity while 
reducing heat load on building. Interior light shelves will help bounce daylight deeper 
into the interior spaces.
11. A higher floor-to-floor height, allowing more light to penetrate the building interior
12. Daylight controls with continuous dimming for a minimum of two zones 
13. Highly efficient fixture optics that allow for individual control of fixtures
14. Occupancy sensors for lighting throughout and individual tenant control of light levels
15. Dual day / night lighting in corridors and egress stairs with occupancy sensors and time 
clock control
V. CONCLUSION
Green building practices, as well the selection of the appropriate building materials, revolve around a few 
basic principles of science. Science is what sustainable building relies on. Energy efficiency requires a 
systems-based approach to designing and building a home. All elements of the building shell; foundation, 
framing, roof structure and windows play key roles in defining the potential energy savings for a house. 
Energy use inside the home is the second tier of consideration. Mechanical equipment sized to the actual 
loads of the house, natural day lighting and ventilation greatly impact how much energy will be used to 
provide comfort and convenience. Appliances and lighting also impact net energy efficiency. In summary, 
this paper presents design of building incorporating various aspects of energy conscious design. They 
demonstrate the successful use of passive solar architecture, sustainable materials, conservation of 
resources, and integration of renewable energy technologies in the futuristic green buildings.
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Fig1.  Natural Ventilation and Sunlight Design
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